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Introduction
Rattan palms of the genus Calamus (Arecaceae) have been shown to be a rich source of unique fungal biodiversity, especially ascomycetes . This paper is the second in a series on Botryosphaeriaceae from palms in Thailand. In the first in this series we introduced the new species Barriopsis archontophoenicis from Archontophoenix alexandrae (Konta et al. 2016) . Botryosphaeriaceae species are common plant pathogens (Hanlin 1990) , as well as saprobes, and occur on a wide range of host plants (Phillips et al. 2008) . Phillips et al. (2008) introduced Neodeightonia phoenicum on Phoenix sp. in Spain. Subsequently, Ligoxigakis et al. (2013) provided a first report of palm rot disease caused by N. phoenicum on Phoenix sp. in Greece. Several Botryosphaeriales species have been found on palms (Hyde et al. 2007 , Liu et al. 2010 .
Recent treatments of Botryosphaeriaceae are those of Liu et al. (2012) who recognized 29 genera and Phillips et al. (2013) who accepted 17 genera and 110 species based on species known from culture. Botryosphaeriaceae species are common on a wide range of gymnosperms and
Sequence alignment and phylogenetic analyses
DNA sequences were checked with BioEdit (Hall 1999 ) and MEGA6 (Tamura et al. 2013) . A BLAST search with the ITS sequences was used to reveal the closest matching taxa in Botryosphaeriaceae (Liu et al. 2014 , Phookamsak et al. 2015 . Multiple sequence alignments were done with MAFFT (Katoh et al. 2013 ) online alignment (http://www.ebi.ac.uk/Tools/msa/mafft/, Li et al. 2015) . ITS, LSU, SSU, and TEF1-α sequences datasets were first analyzed separately and then the individual datasets were concatenated into a combined dataset and prepared in MEGA6 (Tamura et al. 2013) . Data were converted from fasta to nexus format with Clustal X (Thompson et al. 1997) . Maximum parsimony (MP) analysis was done with PAUP v. 4.0b10 (Swofford 2002 ) and robustness of the branches was determined with 1000 bootstrap replicates along with max-trees set at 1000. The models of evolution were determined with MrModeltest 2.2 (Nylander 2004 ) under the Akaike information criterion (AIC). The models selected were HKY+I, HKY+I+G, GTR+I, and HKY+G for SSU, ITS, LSU and TEF1-α respectively, and GTR-GAMMA for the combined dataset (Nylander 2004) . Maximum likelihood analysis was performed by RAxML GUI v.0.9b2 with 1000 bootstrap replicates (Silvestro & Michalak 2010) . The number of replications was inferred using the stopping criterion. Bootstrap values greater than 60% were accepted. Four chains were run for the individual and combined data sets. Posterior probabilities (PP) (Rannala & Yang 1996 , Zhaxybayeva & Gogarten 2002 were determined by Markov Chain Monte Carlo sampling (MCMC) using MrBayes v3.1.2 (Huelsenbeck & Ronquist 2001) . Five million generations was run with a sampling frequency of every 100 generations. The first 5,000 trees were excluded as burn-in phase. Bayesian posterior probabilities (BYPP) were calculated from the remaining 45,000 trees and values greater than 0.95 were accepted. The phylogenetic tree was visualized with Tree View32 (Page 1996) . Trees and alignment files were deposited in TreeBase (submission ID: 19661).
Result

Phylogenetic analyses
The sequence alignment comprised 24 taxa of representative strains of Botryosphaeriaceae, including our new taxa. Sphaeropsis visci was used as outgroup. Phylogenetic trees were generated by maximum parsimony (MP), maximum likelihood (ML) and Bayesian analyses of combined ITS, LSU, SSU and TEF1-α sequence data. Topology of the trees produced by these three methods was similar and the best scoring ML tree is shown in Fig. 1 . The new species Neodeightonia rattanica, and N. rattanicola cluster with high bootstrap support (93% ML, 94% MP, 1.00 PP) within the Neodeightonia clade, which forms a sister clade to Lasiodiplodia. Neodeightonia rattanica and N. rattanicola are closely related but the two species are separated by 9 bp differences in ITS, and 5 bp differences in LSU. × 235 μm, n = 10), immersed, solitary, scattered, uniloculate, subglobose, brown to reddish brown, with a long neck, rounded at the base. Ostiole central non-papillate. Peridium 49-76 μm dia μm, n = 10), relatively thick, comprising several layers, outer layer thick, comprising reddish brown-walled cells of textura angularis, inner layer thin, comprising hyaline cells of textura angularis. Hamathecium comprising hypha-like, hyaline, septate, cellular pseudoparaphyses, up to 2.7 µm wide, often constricted at the septa. Asci 113-141 × 19-25 μm 138 × 22 μm, n = 10), 8-spored, bitunicate, fissitunicate, cylindrical-clavate, with a thick endotunica, long pedicellate, apically thickened, with a distinct, ocular chamber. Ascospores 22-25 × 8-11 μm μm, n = 20), overlapping biseriate or obliquely biseriate, hyaline, ellipsoidal-fusiform, aseptate, often with a large guttule at the centre when immature, becoming granulate, with terminal apiculi, smooth-walled, surrounded by thick mucilaginous sheath. Asexual morph: Coelomycetous. Conidiomata stromatic 245-349 high × 208-305 μm diam. μm, n = 5), pycnidial, superficial, purplish to black, covered with dense mycelium, on PDA uni-to multilocular, individual or aggregated. Paraphyses cylindrical, aseptate, hyaline. Conidiogenous cells − − μm μm, n = 10), holoblastic, cylindrical to subcylindrical, hyaline. Conidia 19-22 × 7-9 μm μm, n = 20), initially hyaline, pale to dark brown when mature, unicellular, ellipsoid to obovoid, thick-walled, with granular content, rounded at the apex.
Taxonomy
Neodeightonia rattanica
Culture characters -Ascospores germinating on MEA within 24 hours and germ tubes produced from both ends. Colonies on MEA fast growing, after 2 weeks reaching 7-8.5 cm diam. at 25°C, white at the edge, grey in the middle, outwardly strongly radiating. After 5 months of incubation, the colonies on MEA, becoming grey-olivaceous and spongy, hyphae, septate, branched and smooth, form asexual morph after 2 months.
Material Notes -Neodeightonia rattanica is characterized by large ascomata and ellipsoidalfusiform, granulate ascospores, often with a single large guttule in immature ascospores, with polar apiculi and a thick mucilaginous sheath. Multi-locus analyses showed that N. rattanica (strain MFLUCC 15-0712) is closely related to N. rattanicola (strain MFLUCC 15-0319), but forms a distinct lineage (Fig. 1) . Morphologically, Neodeightonia rattanica differs from N. rattanicola in having larger ascomata with a reddish brown peridium, while in N. rattanicola the peridium is dark brown to black (Figs. 2 vs Fig. 4 , Table 2 ). The conidiomata of N. rattanica produced on media are purplish to black, while in N. rattanicola conidiomata on media are larger and dark brown to reddish brown (Figs. 3 vs Fig. 5 , Table 3 ). Neodeightonia rattanica differs from N. subglobosa (the type species) in having hyaline, aseptate, granulate ascospores, often with a single large guttule in immature ascospores, while N. subglobosa has brown, 1-septate ascospores. Neodeightonia rattanica has ellipsoidal-fusiform ascospores with polar apiculi, while N. microspora has obovoid ascospores without polar apiculi ( Table 2 ). Although it is similar to N. palmicola in the sexual morph they differ in the asexual morph with aseptate conidia while conidia of N. palmicola have a single septum.
Neodeightonia rattanicola Konta & K.D. Hyde, sp. nov.
Figs 4-5 Index Fungorum number: IF552169; Facesoffungi number: FoF 02238 Etymology: The specific epithet refers to the common name of host (rattan) and the Latin cola meaning loving. Holotype: MFLU: 15-0294 Saprobic on rachis of Calamus sp., Sexual morph: Ascomata 180-215 high × 146-168 μm diam. = 197 × 155 μm, n = 10), immersed to semi-immersed, solitary, scattered, uniloculate, subglobose to irregular, dark brown or black, with a long neck, irregular at the base. Ostiole central nonpapillate. Peridium 35-51 μm dia μm, n = 10), comprising several layers, outer layer thick, comprising dark brown to black-walled cells of textura angularis, inner layer thin, comprising hyaline cells of textura angularis. Hamathecium comprising hypha-like, hyaline, septate, cellular pseudoparaphyses, up to 3.27 µm wide, often constricted at the septa. Asci 91-108 × 19-25 μm μm, n = 10), 8-spored, bitunicate, fissitunicate, cylindrical-clavate, with thick endotunica, long pedicellate, apically thickened, with a distinct, ocular chamber. Ascospores 22-26 × 8-11 μm μm, n = 20), overlapping biseriate or obliquely 2-3-seriate, hyaline, ellipsoidal-fusiform, aseptate, with polar apiculi, smooth-walled, surrounded by thin mucilaginous sheath. Asexual morph: Coelomycetous. Conidiomata stromatic 420-510 high × 357-443 μm dia μm, n = 5), pycnidial, superficial, dark brown to black, covered with dense mycelium, on PDA mostly uniloculate, individual or aggregated. Paraphyses cylindrical, aseptate hyaline. Conidiogenous cell − − μm μm, n = 10), holoblastic, cylindrical to subcylindrical, hyaline. Conidia 13-20 × 7-8 μm μm, n = 20), initially hyaline, pale to dark brown when mature, unicellular, ellipsoid to obovoid, thick-walled, granulate, rounded at apex. Culture characters -Ascospores germinating on MEA within 24 hours and germ tube produced from cell. Colonies on MEA fast growing, after 2 weeks reaching 8-9 cm diam. at 25°C, white at the edge, grey in the middle and outwardly strongly radiating. After 1 month of incubation, the colonies on MEA, grey-olivaceous and spongy, hyphae, septate, branched and smooth, form asexual morph after 6 weeks.
Material examined -THAILAND, Phang-Nga, on dead rachis of Calamus sp. (Arecaceae), 6 December 2014, S. Konta, DNH02p, (MFLU 15-0294, holotype; HKAS92530, isotype); ex-type living culture, MFLUCC 15-0319.
Notes -The phylogenetic analyses indicated that Neodeightonia rattanicola (strain MFLUCC 15-0319) is closely related to N. rattanica (strain MFLUCC 15-0712) but they are distinct species (Fig. 1) . Morphological differences are discussed under the latter species. Neodeightonia rattanicola differs from N. subglobosa in having hyaline, aseptate ascospores, while N. subglobosa has brown, 1-septate ascospores. Neodeightonia rattanicola is distinct from N. microspora in having ellipsoidal-fusiform ascospores with polar apiculi, while N. microspora has obovoid ascospores lacking polar apiculi (Table 2 ) and it differs from N. palmicola and N. phoenicum in having aseptate conidia while N. palmicola and N. phoenicum have 1-septate conidia.
Discussion
In this study, we introduce two new species, viz. Neodeightonia rattanica and N. rattanicola. These two species were found on rattan palms and were differentiated from all other known species based on morphology and phylogenetic analyses. Phylogenetically N. rattanica and N. rattanicola cluster together with N. subglobosa and N. phoenicum, but form distinct lineages. Neodeightonia rattanica and N. rattanicola are morphologically similar to N. phoenicum but differ in having non-septate conidia, while N. phoenicum has 1-septate conidia. Neodeightonia species belong in the family Botryosphaeriaceae (Botryosphaeriales, Lui et al. 2014) and N. subglobosa is the type species (Punithalingam 1969) . There are presently six accepted species (Phillips et al. 2008 , Liu et al. 2010 , Dai et al. 2016 . The sexual morph of Neodeightonia is characterized by hyaline, aseptate ascospores, with polar apiculi and surrounded by a mucilaginous sheath. The asexual morph is characterized by conidia that are initially hyaline that may become brown and 1-septate at maturity, with smooth to finely roughened walls or with fine striations (Phillips et al. 2008 , 2013 , Liu et al. 2012 , Dai et al. 2016 ). This feature is unique to Neodeightonia differentiating it from all other genera in the Botryosphaeriaceae.
Neodeightonia rattanica and N. rattanicola form the asexual morph in cultures after up to 6 weeks of incubation. Although the sexual morph of N. subglobosa (type species) has been reported in cultures (Punithalingam 1969) we are unable to find the sexual morph in any culture even after long periods of incubation. The type species of Neodeightonia was found on Bambusa while the other species listed in Index Fungorum (2016) have been found on palms, such as Arenga westerhoutii, Phoenix sp. and Caryota urens. The two species introduced in this paper were isolated from the rattan palm. Thus, this genus is probably specific in host substrate or tissue. Tissue-specificity has been suggested for saprobic microfungi on palms by . Although Neodeightonia species have been reported associated with disease symptoms, pathogenicity has not been tested for any of them and thus it is not known if they are primary pathogens or secondary invaders of diseased hosts. 5-12.5 × 2-3 μm 11-13.5 × 8-10.5 μm After 1 week, 5 cm diam. at 28 °C Phillips et al. 2008 , 2013 , Lui et al. 2015 , Dai et al. 2016 
